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ANAKOINQZEIZ MH MEAG@N

OPrANIKH XHMEIA.— On some acetals of glyoxal, /y George Tsatsa-

ronis*. “Avexoivddn txo 1o x. Kwvor. Bén.

The acetals of glyoxal are prepared from three-molecular glyoxal
with alcohol and hydrochloric acid of from glyoxal sulfate and alcohol. In
earlier works it was proved that 2,3-dichloro 1,4-dioxane’ (I) is decompo-
sed by water to glyoxal, glycol and hydrochloric acid. By heating 2,3-di-
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chloro-1,4 - dioxane with glycol two isomers® are obtained, which, by fur-
ther investigation of their structure, proved to be cyclic acetals of glyoxal,
namely naphthodioxane (II) and bis - (1,3 - dioxolane)-2,2" (III). On the other
hand, these substances had been prepared by W. Baker and F.B. Field®
from glyoxal sulphate and ethylene glycol, and by L. Donciu* from glyo-
xal, glycol and gaseous hydrochloric acid.

0 0O H O
" PN AN
HzC CH2 HQC C CHg HzC*‘O\ /O—CH2
| | l I I | /CH-CH\ I
HZC CH2 HzC C ’CHZ HgC*O O—CHz
. k.
O @ VHO
103 L I11.

The formation of these substances from 2,3-dichloro - 1,4 -dioxane and
particularly that of bis-(1,3-dioxolane)- 2,2’ (ITI), makes it necessary to accept,
that it is preceded by a decomposition of 2,3-dichloro-1,4-dioxane to glyo-
xal, glycol and hydrochloric acid, because otherwise the formation of bis-
(1,3-dioxolane)- 2,2 (IT1I) would be impossible.

Some further experimental proofs of the process of this reaction and
its application to the preparation of other acetals of glyoxal are described
in this paper. As the preparation of 2,3-dichloro-1,4-dioxane is compara-
tively easy and from materials easily found in the market, this method
takes up a certain significance for the preparation of the acetals of glyoxal.
For this purpose was investigated the action of various alcohols, namely,
methanol, ethanol, ethylene dithioglycol and the bivalent phenol pyrocate-
chine, on 2,3-dichloro-1,4-dioxane.

Methanol and ethanol react slowly upon heating with 2,3-dichloro-
1,4-dioxane yielding correspondingly tetramethyl-acetal (10%s) and tetrae-
thyl -acetal (20%). The identity of these substances with the formerly men-
tioned acetals has been ascertained by means of the boiling point and the
formation of the phenylozazone of glyoxal.

Ethylene dithioglycol reacts slowly upon heating with 2,3-dichloro-
1,4-dioxane and yields a crystalline substance (71%,), under simultaneous
evolution of gaseous hydrochlorid acid. Quantitavive analysis of this subs-
tance gives results corresponding to the formula CsH;,S;. Further, it was
identified as bis-ethylene mercaptal of glyoxal, which was prepared by
Fasbender® by passing gaseous hydrochloric acid over a mixture of glyoxal
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and ethylene dithioglycol. The identification was effected by quantitative
analysis, by measuring the melting point of the substance and that of a
mixture with original bis-ethylene mercaptal of glyoxal and, at last, by
comparing the X -ray Powder Diagrams of the preparate and original
bis-ethylene mercaptal of glyoxal.

This synthesis of bis-ethylenemercaptal of glyoxal from 2,3-dichloro
1,4 -dioxane and ethylene dithioglycol in a very high percentage, is a con-
firmation for the following process of the reaction. A small part of 2,3-di-
chloro-1,4-dioxane is decomposed® and yields a small amount of glyoxal
and hydrochloric acid. The glyoxal formed reacts with ethylene dithiogly-
col and yields the mercaptal under simultaneous liberation of water. This
water decomposes again 2,3-dichloro-1,4-dioxane to glyoxal, glycol and
hydrochloric acid.

O

e
<

PR
H.C CHCI 1
| ~2Y CH,OHCH,OH + CHOCHO + HCI

l
H,C CHCI
-
0
S H S
A \|/
g HaC ¢ CH,
CHOCHO + HSCH,CH,SH -5 | ] 1
H,C C CH,
e N
s H S
BV,
H,C—S. S—CH,
a | >CH CH< | +H,0
H,C—$ S—CH,
V.

It has not been ascertained to which of these two formulae IV and V
corresponds our preparate.

The action of pyrocatechine upon 2,3-dichloro-1,4-dioxane results in
a vivid reaction and the formation of a crystalline substance of acetalic
odour, which with sulfuric acid yields a reddishviolet colour. Quantitavive
analysis of this substance gives the empirical formula C;oH;(Oy, which is in
agreement with the substances of formulae VI and VII.
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Substance VI can be named [(pyrocatechine-1,2)— (glycol-1,2)]—dia-
cetal of glyoxal or else benzonaphthodioxane. In the same way, substance
VII can be named [(pyrocatechine-1,1)—(glycol-2,2)] —diacetal of glyoxal.

Of the two formulae VII is most probably the one corresponding to
the preparate. In favour of it we have the following: (a) The above said
about the decomposition of 2,3-dichloro-r1,4-dioxane and the formation of
acetals when we act with alcohols upon the products of the decomposition
(a fact that permits the formation either of VI or VII). (b) The reddishvio-
let colour given by the preparate when acted upon with sulfuric acid. Itis
known that derivatives of pyrocatechine of the formula IX, which resem-
bles formula VII, give with sulfuric acid a reddishviolet colour’. On the
other hand, in a paper of ours to be published shortly, is ti stated that
benzodioxene VIII, which resembles VI, gives with sulfuric acid a blue
colour. Consequently formula VII is in accord with the colour given by the
preparate with sulfuric acid. (c) The low melting point of the substance,
75°C, as compared with that of naphthodioxane (11) 136°C. This is one fur-
ther indication that the preparate has not the structure of naphthodio-
xane VI.

Experimental part.

Preparation of tetramethylacetal of glyoxal: 6.3 gr. (0.04M) of 2,3 -dichlo-
ro - 1,4 - dioxane are heated with 12 c.c. methanol over a water bath until no
more hydrochloric acid is evolved. This reaction is very slow, 20-25 hours
being required for its completion. At the beginning the preparate takes up
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a yellowish colour, which in the end is rendered brownish red. It is neu-
tralized with calcium carbonate, extracted with ether, decolourized with
animal charcoal, filtered, dried with anhydrous K,CO; and fractioned after
the removal of ether and alcohol. The fraction of b.p. 150°-170°C is redi-
stilled and the fraction of b.p. 159°-162°C is obtained. Yield o.5 gr. 10%,
approximately.

Preparation of tetraethylacetal of glyoxal: 6.3 gr. (0.04M) of 2,3-dichlo-
r0-1,4-dioxane are heated with 12 c.c. ethanol over a water bath for 1o hours
with a reflux cooler, until no more hydrochloric acid is evolved. At the
beginning the preparate takes up a yellowish colour, which in the end is
rendered to brownish red. Upon completion the reaction, is neutralized
with calcium carbonate, poured into water, extracted with ether, the ether
solution washed up with water, decolorized with animal charcoal, filtered
and dried with CaCl,, the ether let to evaporize and in the end there re-
mains a brownish red oil. Upon distillation this oil is separated into two
fractions, one up to 1go°C and another between 190° and 205° C. The two
fractions are distilled separately and a fraction 200°-203°C is obtained in
an amount of 0.8 gr. Yield 20°/, approximately.

Preparation of phenylozazone of glyoxal: o.2 gr. of tetramethyl-or te-
traethylacetal of glyoxal are heated with a few drops of hydrochloric acid
for a few minutes, then neutralized. 0.2 gr of phenylhydrazine dissolved in
acetic acid are added. Yellow needles separate of m.p. 182° C. M.p. of the
ozazone of glyoxal 179°-180° C.

Preparation of diethylene mercaptal of glyoxal: To 5 gr (0.053 M) ethy-
lene dithioglycol are added 8,5 gr. (0.053 M) 2,3-dichloro-1,4-dioxane and
heated over a water bath. With the commencement of the reaction begins
evolution of hydrochloric acid, which ends after 8 hours. After cooling the
preparate crystallizes, then it is filtered in vacuo and the filtrate heated
for an hour. From this is obtained®an additional small amount of the cry-
stalline substance. The substance is recrystallized from alcohol or a mix-
ture of benzene and petroleum ether. Yield 4 gr 71°,. M.p. 133°C.
Analysis: For (CioHoSy) cale. C 3471% H 479% S 60.87%

found C 34.48% H 4.93% S 60.73%

Preparation of [(pyrocatechino- 1,1) - (glycol - 2,2)] - diocetal of glyoxal :
2.2 gr (0.02 M) of pyrocatechine and 3.1 gr (0.02 M) of 2,3-dichloro-1,4-
dioxane are heated over a water bath. At the beginning a vivid reaction
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takes places and that is why is cooled externally by means of water. Hea-
ting is continued until no more hydrochloric acid is evolved. Then alcali
is added until it is rendered strogly alcaline and distilled with vapour. 1.3
gr of a white crystalline substance are obtained which then is filtered and
recrystallized from alcohol. M.p. 75°C. With sulfuric acid it gives reddish
violet colour.
Analysis: for (CioH1004) cale. C 61.83% H 5.19%
found C 62.07°% H 5.22%,

The same substance is obtained if toluene or benzene is used as sol-
vent, to reduce the concentration of pyrocatechine and 2,3-dichloro-1,4-
dioxane. In this way the reaction is rendered milder.

HEPIAHWYIXZ

Eic thv wapoticay dpyasiav mweprypdpovror merpdpato dwodetbews Tob ynuiospwod
THg dvTidpdoewg GAx00kdY peta Tob 2,8 - dixAwpo- 1,4 - Swokaviov I xal % wapaxoreuy
pepudy dretaddv T yAuofddne. Kate thy éntdpaciy dhnookdv mwapovaia élayiotne
moadTnTog Udatog Emi Tob 2,3 - diyhwpo- 1,4 -Bwgaviov oympatilovrar yluofdy,
63poy ooy zat yhunddn. ‘H oynuatilopévn yluoEddn moapousiz Tob 63poyAwpiou
GvTidpd peTd TEY GAx0oAGyY OméTe AawBhvovroan dxretdlon THg yAvoEdhne.

‘H pedavéhn xail f aldavédn avtidpodv peti tob I oympatilovsar dvtioTol-
yw¢ Tag Tetpapédudo- kot TeTpaatdulo - dxetddag THg yAvoEdine. ‘H aidudévodideio-
YAuxohn mwopéyer v StoamBurévopepramtdiny Tig YAuvokadng IV 4 V xai % wupo-
noeveyfvn véay dxevdhny thy (mupoxateywo- 1,1) - (yYAuxodo- 2,2)- Swxxetddny T yhuo-
Eadng VIL

Eneidy) af awoddosic Tt@dv axetakéyv sivar ixavomortieal xot ai wedTar Olat
mxpxoxsuklovror edxdlwg &8 OAGY Tob Eumopiov, 1 pédodog ality &mwoxtd ompaciaxy
TEOXELLEVOU TIEPL THiG TXPXGXEVTG TAV &XETAAGY THg YAvoEdAng.
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